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Abstract 
The aim of MyWater project (http://mywater-fp7.eu/) is to provide reliable information on water quantity, quality 
and usage for appropriate water management. This was achieved by joining three scientific research areas: earth 
observation (EO), catchment modelling and meteorology. Data from these different sources were integrated through 
an interface platform, which provides tailored services to the water manager, including support for irrigation 
activities in Nestos river plain (Greece) and early flood warning in Rijnland (The Netherlands). The platform 
includes tools for visualization and presentation of short-term prediction of the meteorological and hydrological 
conditions in maps and charts. It also allows the users to make analysis of time series of data, definition of warning 
alarms, and other tools useful for the water managers. MyWater's users played a key role, by defining the 
requirements during the development phase, and providing evaluation feedback towards the project's end. The aim 
of this work is to present the feedback from the users, after they had been trained on using MyWater's platform and 
information services. Participants were asked to reflect on the platforms’ ease of use, speed performance. Secondly 
whether the data is easily to be retrieved and the catalogue is clear enough, and to what extend the platform could be 
customized. Results show that 75% of the questions concerning the Platform were answered with Good or Excellent, 
while 25% was marked as Average. Few participants raised their concern on the speed / performance they 
experienced with the platform, and indeed the internet band-width required for optimal use of the platform was not 
met all the time during the evaluation phase. With respect to the services offered, some participants indicated they 
would appreciate MyWater also to focus on water quality (e.g. salinity problems in irrigation water) and pollution. 
In its current version the MyWater platform focuses mainly on Water Resources Management. 
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1. Introduction 
The 21st century already sees 2.5 billion people without adequate access to water, whilst climate change and 
population and land use dynamics lead to changing water resources availability and needs. These changes influence 
citizens across the globe, and authorities will need more reliable information to adapt to new situations. Answering 
to this challenge, the MyWater project (Merging Hydrologic models and Earth observation data for reliable 
information on Water) (http://mywater-fp7.eu/) aimed to provide reliable information on water for appropriate water 
management. The project was proposed in the FP7 Theme "Stimulating the development of GMES services in 
specific areas" (SPA.2010.1.1-04), with a duration of 3 years (2011-2013), including 9 partners under GMV Inc. 
which was the lead partner (Araujo et al., 2013). 
This objective was pursuit by joining three scientific research areas: Earth observation (EO), catchment 
modelling, and meteorology (Figure 1). EO provided the full coverage of the studied area at medium and high 
resolutions, equivalent to 1:50.000 and 1:1.000.000 scales, respectively. The maps that were produced after 
processing Landsat, SPOT and Terra MODIS satellite images and auxiliary data, included land cover, leaf area index 
(LAI), actual evapotranspiration (ETa) and soil moisture (SM) (Alexandridis et al., 2012). A global meteorological 
model (CPTEC/INPE T213L42) was downscaled to provide several hydro-meteorological variables at 5 km 
resolution and constituted the temporal component at a frequency of 1 hour. Furthermore, a short term forecast (3 
days) was provided (de Almeida, 2012). The catchment models (MOHID LAND, SWAT, AQUARIUS, SIMGRO, 
PRICE-2D) incorporated the above mentioned data and produced the final hydrological variables, which include 
evapotranspiration, soil moisture, water flows, and others (Champel et al., 2012).  
 
 
Fig. 1. MyWater concept, integrating Earth Observation, Meteorological, and Hydrological fields (catchment and land surface models) to support 
water management. 
Data from these different sources were integrated through an interface platform, based on a Client-Server 
architecture and supported by modelling tools and advanced data analysis systems. The platform can integrate real-
time data captured by sensors (local and remote sensing) and run numerical models (scheduled at user-defined 
intervals) to produce automatic reports for custom data analysis and comparisons between model results and 
measured data (Galvao, 2013). The platform includes tools for visualization and short-term prediction of the 
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meteorological and hydrological conditions in maps and charts. It also allows the users to make analysis of time 
series of data, definition of warning alarms, and other tools useful for the water managers. 
A set of service chains (technical solutions) has been defined in the project, which are necessary to transform data 
and methods into information that is useful for various users. A service chain is the technological implementation of 
a pre-defined methodology that defines the data workflow and processing steps necessary to provide water quality 
and quantity information fitted to the end-user needs. The uses include water resources planning for agricultural use, 
crops water requirements for regional agricultural development plan, and estimation of environmental indicators 
(Silva and Champel, 2012). 
The data and modelling streams were implemented in the MyWater platform for five pilot basins, selected to 
provide diverse environments for testing the tools, and serving the local users. These are (Figure 2): 
- Nestos is a trans-boundary river between Greece and Bulgaria. The main concerns of the local user (Hellenic 
Ministry of Agricultural Development and Food) are related with agriculture and irrigation. An extensive open canal 
irrigation system has been formed in the delta of river Nestos which is responsible for the irrigation of 25,000 ha, 
covered mainly by rice, alfalfa and maize. The main users here are the farmers which may suffer from water scarcity 
problems. 
- Queimados is a dam reservoir in the Minas Gerais region, Brazil. It is responsible for the production of energy 
and the reservoir management is one of the main concerns of the local user, the Minas Gerais Electric Company - 
CEMIG. In addition, the user is also concerned with the reservoir water management and the possible floods that 
may occur downstream the reservoir due to an incorrect management of the reservoir water. 
- Rijnland is a polder area in the western part of the Netherlands. Through the use of EO information the Rijnland 
Water Board would like to further improve its understanding of the system, to prevent flooding and to improve the 
hydrological modelling for offline simulation and real-time prediction. 
- Tâmega is a transboundary river between Portugal and Spain and is a tributary of Douro River. The main user of 
MyWater will be in this case the ARH (Basin District Management Authority) which main concerns is the water 
management. 
- Umbeluzi river (Mozambique) feeds Pequenos Limbombos dam reservoir which is the main source of water of 
the capital city Maputo and it is suffering from the impacts of intensive agriculture in the catchment which is 
replacing the natural landscapes. Here the main user is the Water Utility and their main concerns lie both in the 
reservoir water quantity and quality. 
In the following sections, this paper presents the functionalities of the MyWater platform and analyses the 
feedback from the users, after they had been trained on using the platform and information services. 
 
 
Fig. 2. Location of MyWater test sites. 
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2. MyWater Platform 
2.1. Technology 
The MyWater platform is based on a Service Oriented Architecture (SOA). From the back-end, Data and 
Hydrological models are fed into MyWater servers. Plug-ins both for data and models facilitate this process. From 
the servers, user interfaces are connected through a service-bus. The MyWater platform comprises a Desktop Client, 
a Web-GIS, and Mobile phone App user interface. It is built on the AquaSafe platform of Hidromod, Portugal 
(www.aquasafeonline.net). The technological design is focused on expandability and flexibility. Expandability 
relates to expansion of included data sets and data streams, hydrological models, user interface application, and 
geographical domains covered. The generic nature of hydro-meteorological data and modelling services for water 
management can serve water system managers world-wide. Hence the easy inclusion of new catchment or water 
systems, beyond the 5 covered during the MyWater project, is very important. Flexibility refers to the very extensive 
inclusion of a wide variety of functionalities on both the administrative and end-user level, which is intended to 
make the MyWater platform highly configurable in an easy way. The MyWater Desktop Client includes all 
functionalities and has been most extensively tested by end-users during the project. Therefore, in the remainder of 
this paper, everything reported and discussed concerns the Desktop Client.  
2.2. Functionalities 
Functionalities are grouped around two main classes of users: administrators and end-users. The platform allows 
for customised definitions of rights for each users, which means that for example hydrological modelling or 
forecaster consultants can be granted a sub-set of administrative rights on top of the regular end-user rights (power-
users), but in presenting the functionalities here we will distinct simply between administrative and end-user 
functionalities. 
The main administrative functionalities include: 
1. User administration; assigning user accounts with names, passwords, and access rights. But also distribution lists 
for receiving for example automatic reports from the system, or automatically generated e-mail or sms-text message 
alerts. 
2. Data sets and data streams; including a data set or data stream in the MyWater platform. Through user interfaces, 
for example a monitoring station can be linked by giving a name, coordinates, data format, variables, units and data 
intervals, and by defining the access protocol, e.g. ftp, http, web-service, or a onetime local copy to a MyWater 
server (not preferred). In addition data refresh frequency needs to be defined, to set how often and when the 
MyWater platform should check the data source for new entries. Similarly data that are output from meteorological 
models, or hydrological models, or EO gridded products from satellite measurements can be added. Data plug-ins 
convert each data source to either standard data base format (time series) or HDF5 format for gridded data. This 
means that if a new data source is added, having a format that is not yet among the already included data sources, a 
new plug-in needs to be developed. 
3. Water system modelling; Once a plug-in for a certain modelling software has been developed, a new instantiated, 
and validated case study model can be included and controlled from the MyWater platform. Model name, model 
domain, input data sets, run periods, run frequency, and output variables to be presented need to be defined. This is a 
powerful tool that as a ‘model scheduler’ allows scenario modelling and model-based forecasting services to be 
easily defined, adjusted, and maintained in iterative cooperation with the end-user water manager. 
4. Report developer; administrators can develop reports and report templates that can be subsequently used for 
automatic reporting and if needed scheduled report. For example a farmer user association could receive a weekly 
pdf 1-page report with a weather outlook, soil moisture content model result and prediction, and a range for 
irrigation advice. Again the flexibility and ease of use of the platform make that the content and look-and-feel of the 
reports can be interactively adjusted according to the wishes of the end-user. 
5. Alarm service developer: In a similar way automatic alarm services can be defined. A name, description is given, 
after which data streams and/or model outputs are selected, and then multiple thresholds on the data concerned can 
be defined. Alert horizon (e.g. 5-day forecast), colors representing the different alert levels, can all be selected. 
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Lastly the dissemination means can be set, e.g. just visualization in graph, tabular, or alarm clock format, or also e-
mail and sms-text messages to be sent out. This is a powerful Decision Support functionality, which makes the 
platform highly usable for end-users on operational and management level, as it makes the platform also suitable for 
passive end-user monitoring (e.g. no need for the user to actively open the platform each day, user can just wait for 
the alert). 
The main end-user functionalities include: 
1. User interface or ‘dash-board’ or ‘workspace’ configuration, saving, and sharing; Each user can build up his 
custom screen with graphs, maps, alarms, external websites, and Platform log-viewer, e.g. showing weather the last 
scheduled hydrological model run executed successfully or not. When the workspace is ready, the user can name 
and save it, such that on next log-on to the platform she or he can simply open the complete workspace by selecting 
it from his list of saved workspaces. In this way each end-user can test and optimize user interfaces for his own 
intended tasks. This becomes even more interesting because of the functionality to share workspaces with other 
users. That makes it possible to develop user interfaces interactively with MyWater administrators, and it allows for 
sharing pre-configured workspaces with colleagues, management bodies, or customers (in case of consultants). They 
do not have to configure anything; they just receive a pre-configured, fully functional information system. 
3. Graph and map configuration; each user can add a graph or map and configure it from scratch, meaning that each 
hydro-meteorological data stream or model results to which the user has access can be selected. Then the user can 
fully configure the graph or map to include single or multiple time series, whether to view the data for a historic 
period or in real-time, set the refresh rate, select colors of the lines, opacity of maps, play animations, etc.   
4. Automatic report and alarm selection, scheduling, and distributing: from the automatic reports and alarms created 
with administrator rights, end-users can on demand select and execute, view alerts continuously in graphical, 
tabular, or alarm-clock format, or schedule reports and alerts to be send to themselves and colleagues.   
2.3 Hydro-meteorological variables and models 
The hydro-meteorological variables listed in Table 1 have been included in the current MyWater platform. Some 
of the information sources listed, have been included for all the 5 case studies (Tamega, Nestos, Rijnland, Umbeluzi, 
and Queimados), while some of the hydrological models have been prepared only for a dedicated case study. The 
various satellite missions and modelling software used for the EO variables, meteorological model output, and 
catchment models have briefly been mentioned in the introduction of this paper and for a full description see 
Champel et al., 2012. 
From the information listed in this table, water management support services can be derived, such as analysing 
the effect of land use planning scenarios on nutrient loads to river and reservoirs, operational modelling and 
monitoring soil moisture content with actual evapotranspiration, soil moisture content, precipitation and catchment 
modelling, or operational forecasting and alert services for low and high streamflow or water level with 
meteorological and hydrological model predictions.  
For example support to irrigation activities is a service designed to provide current information to farmers 
regarding their crops water requirements. It is based on the estimation of actual evapotranspiration, which is a good 
indicator of water used by the crops. Both satellite images and catchment models were used together with 
meteorological data to estimate actual evapotranspiration. This information is provided through the platform to the 
farmer, who can decide if the soil water content is low enough to irrigate. Custom alerts can be set up to inform the 
farmer in time for the next irrigation application. 
                  Table 1. Hydro-meteorological variables from ground station measurements, EO products, Meteorological models, and  
                       catchment or water system models. 
Hydro-meteorological variables included in MyWater platform 
 
Ground station measurements Meteorological model output 
Precipitation Precipitation 
Stream flow Temperature 
Potential Evapotranspiration Wind speed and velocity 
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Earth Observation satellite products  
Land Use Land Cover Leaf Area Index 
Soil Moisture Content Actual Evapotranspiration 
Catchment and water system models  
Hydrological models 
- Soil moisture content 
- Groundwater level 
- Evapotranspiration 
- Outflow (Run-off) 
- Nutrient load 
- Sediment load 
 
Hydrodynamic models 
- Surface water level 
- Stream flow (river discharge) 
- Sediment flow 
- Overland flow 
- Flow velocity and direction 
Controlled water system models 
- Surface water level 
- Water system inlet and outflow  
- Structure up-downstream level, 
structure flow (e.g. pump discharge) 
Reservoir models 
- Reservoir water level 
- Hydrodynamic circulation 
- Water Quality 
 
 
 
 
Fig. 3. Workspace with graphs and tables of alarms for flow and precipitation in Queimados, Brazil. 
2.4 Example of end-user workspace 
With the resulting platform and functionalities, and the data and models included, potential end-users in each of 
the case study regions have been asked in workshops to use the platform by making a set of assignments, resulting 
in an end-user workspace. An example of such a user interface, as created one of the workshop participants is 
presented in Figure 3. The workspace includes in one view on the left historic and real-time forecasts of 
precipitation (upper panel) and reservoir inflow (lower panel) for Queimados, and with background filling colour an 
alert level is indicated for high precipitation, with colour switching from Green to Yellow. On the right hand-side 
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corresponding real-time and historic alerts, from different levels, are listed in tables, with corresponding colours. 
This could be used by a reservoir operator or distant manager to easily see if extra attention should be given because 
of pre-alerts of high incoming rain and subsequent reservoir inflow.  
During the assignments and at the end of each workshop, the participants were asked by structured surveys to 
give their feedback about the MyWater platform and the hydro-meteorological information sources included 
(anonymously). This feedback is presented and analysed in the next section.  
3. User Feedback 
3.1. Assignments feedback 
To evaluate the usability of the MyWater Platform, a series of 4 exercises we created and distributed to the users 
during training in Brazil and Portugal. The 4 assignments in the questionnaire asked the users to use the MyWater 
platform client to create workspaces with: 
1) A series of real-time charts integrating measured and forecasted flow and rainfall. 
2) Maps of spatially distributed rainfall forecast and adjust the default colour scale 
3) Alarms under chart and table formats 
4) Free exploration of the platform 
 
All 4 exercises asked for feedback on: 
− Ease of task 
− Bugs/difficulties encountered 
− Improvement suggestions 
− Useful features to add 
For the first exercise all users considered the task easy. In answering to open questions about Bugs/difficulties 
encountered, the main difficulties concerned language: The plug-ins used don’t have regionalization so they are by 
default displayed in Portuguese. This has to be converted to English and for local applications with users that prefer 
their native language, a professional and technical translation has to be pre-prepared. A Bug was reported on 
Windows XP platforms where the chart gadget would not load. The most requested features and suggestions to be 
included were: Format the time-axis of graphs with a specific date format (instead of the current dynamic format), 
Create ‘data catalogues’ to make finding time series easier, and Search Time Series in map format. 
For the Second exercise all users considered the task easy. The main difficulties encountered were: With 
changing the colour palette (this requires a double click, which was not intuitive to everyone). Deleting data sources 
(this needs to be done with ‘Delete’-button on the keyboard, which proved also not intuitive to everyone). The most 
requested features and suggestions were: Changing the pixel shader for better colour interpolation, Adding data from 
generic wms-servers, and Add static layers like shape-files or kml files.  
For the third exercise all users considered the task easy. There were no difficulties described. Bugs were reported 
for Windows XP platforms. Some users could not display all the alarms requested in the exercise. The most 
requested features and suggestions were: Automatically changing between map and table view, and Including 
uncertainty in the alarm display (e.g. probabilistic forecasts).  
For the final exercise, where users freely explored the platform, the most reported feature was the Report 
Creation. Most users described this task as complex. Improvements on the user manual were requested and a tutorial 
format was suggested by some users. 
3.2. Questionnaire at the end of the workshops 
At the end of the workshops on System Information participants were asked to give their general opinion on the 
capabilities of the MyWater platform and the availability of simulation and forecasting capabilities. Next to these 
questions, they were asked if the integration of various sources of information proved useful, in particular for water 
services. Two-third of the questions received the maximum score (“Good”) and close to the remaining one-third 
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gave a Fair assessment (Figure 4a). One of the positive additional comments given by one of the participants, 
stressed that the idea of having integration of satellite imagery for water services is "Excellent". 
With respect to the MyWater services and products, participants were first asked to indicate the importance for 
their organisation of the primary products such as Leaf Area Index and Soil Moisture, thereafter followed the water 
management advice services, such as Flood Early Warning and Support to irrigation. The results in Figure 4b show 
that most of the services and products addressed in MyWater were considered Very important or Important. Also a 
number of respondents indicated for some of the products that it was Not Applicable. This was mostly in cases 
where the organisation of the participant already received the products concerned. When asked in an open question 
for feedback on the products offered, some participants indicated they would appreciate MyWater to also focus on 
water quality (e.g. salinity problems in irrigation water) and pollution, and include derived services such as 
Predicted Irrigation Water Demand. In its current version, which is also reflected in the course content, the MyWater 
platform focuses mainly on Water Resources Management. 
 
a b
c
 
Fig. 4. Results from the feedback questionnaire on a) MyWater included information (e.g. EO data, Meteo variables, and Water system models), 
b) importance of the MyWater services and products (e.g. a Automatic Flood or Low flow alert), and c) about the functionalities, flexibility and 
ease of use of the MyWater platform. 
Specifically on the MyWater platform, participants were asked to reflect on the platforms’ ease of use, speed, if 
the data is easy to be retrieved and the catalogue clear enough, if the data and reports were easy to understand, and 
to what extend the platform could be customised. Figure 4c shows that 75% of the questions about the Platform 
were answered with Good or Excellent, while 25% marked average, and also a few respondents answered on 
particular aspects that performance was poor. The concerns raised on the poor points addressed problems of speed 
experienced with the platform, and indeed the internet band-width required for the platform was not met throughout 
the entire course, particular not in Mozambique. While this can largely be attributed to the particular internet 
connection being shared by a second computer lab, active at the same time, attention should be given in follow-up 
activities to see if the MyWater platform can be further lightened in its band-width requirements. Also an easy to use 
testing tool to map available band-width at the moment to recommended features to use or not to use, could be a 
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valuable added feature to the platform. Another specific functionality recommended by one of the users was to be 
able to import/copy data, e.g. model results, from other programmes (e.g. local modelling system), to the MyWater 
platform. While the platform does have features to link external data sources, indeed this was not part of the hands-
on exercises. Lastly a follow-up functionality concerns the way data and model output time series can be selected. 
This is currently done through uniform and easy to filter selection tables. This will work fine as soon as the pre-
selection to a particular water system is done. For researchers or international organisations that are interested in 
looking at multiple world-wide locations tabular selection might become cumbersome and should be complemented 
with a map-based selection option. 
4. Conclusion and outlook 
The overall feedback results showed that the information provided and the services in MyWater are overall 
considered good and important. The MyWater platform was perceived as an easy to use, flexible platform. Internet 
band-width requirements for functionalities should be mapped to address issues with “speed” of the platform in 
locations or organisations with limited band-width available. The platform or derivatives from its mother-platform 
AquaSafe are used in ongoing real-life application projects. Many of the MyWater participants expressed interest in 
follow-up activities and it is therefore that an outlook is discussed in the following for support services in the 
agricultural sector. 
4.1. Potential users of MyWater in Greece 
Except for the current users enrolled within the development of MyWater, several other users could use the 
project's outputs. Focusing in Greece, and starting from the local scale, several farmers and farmers associations are 
expected to use the platform to get access to the irrigation support services. In specific, the farmer could receive a 
map of actual evapotranspiration and soil moisture, as well as a plot of these parameters during the past period for 
the points of interest (e.g. his/her fields). Consulting these information sources together with current and forecasted 
meteorological data, the farmer could decide the optimum time for irrigation for each field, thus avoiding excessive 
irrigation and partially contributing to a precision irrigation system.  
On the broader scale, the Local Organizations for Irrigation Water Management, which were established to 
manage the collective irrigation systems of Greece, could use the platform to access the current and projected use of 
water throughout their command area. Using the time series of the water use and plant growth related maps, they 
could identify areas of inequitable water distribution, as well as forecast the short term demands. This information is 
important for wise water management, especially when various users are competing for the scarce water resources 
of the Mediterranean basins (Alexandridis et al., 2014). Thus, on the river basin scale, the authority appropriate for 
water management (the Regional Water Directorates in Greece) could use the aggregated information for improved 
decision making, as well as planning of future infrastructure development.  
Similarly this would be of interest to agricultural areas in other catchments around the world. The Principal 
Water Board of Rijnland, for example, has the need for reliable medium range predictions (up to 2-weeks) of water 
demand during dry-spells, in order to maintain surface water levels and water quality in their reservoir system of 
lakes and canals that is used both for drainage and irrigation. 
4.2. Future improvements  
Some additional needs that are not met by MyWater could be addressed in the future. The aspect of water quality 
estimations could be addressed using modelled estimates of water quality in downstream water bodies (lakes and 
coastal areas receiving the drainage of irrigated land), or maps produced by satellite digital image processing 
(Monachou et al., 2014). This is especially important for actions related to environmental protection, as well as 
fulfilling the requirements of the European Water Framework Directive (2000/60/EC), the Drinking Water Directive 
(98/83/EC), the Nitrates Directive (91/676/EEC), and others. Moreover, incorporating a feasible longer term 
meteorological forecast could improve the management of water and other resources in agriculture. 
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4.3. Future satellite missions 
Last, we present an outlook to the potential role of several new satellite missions that have been planned and will 
soon be operational. The tools developed within MyWater could use them as a future source of input data. Among 
them is the ESA's Copernicus programme, which has launched the first Sentinel-1a in 2014 and will continue with 
several others. Most interesting is Sentinel-2, which is expected to be advantageous for monitoring vegetation 
parameters (e.g. LAI, biomass production, expected yield) as it will have a swath width of 290 km (almost twice of 
Landsat), its spatial resolution in the visible and near infrared will be 10 m (1/3 that of Landsat), it is designed to 
acquire images of the same area every day, and has a red edge band which can contribute to more accurate 
estimation of LAI. Most important of all, the data will be free of cost. 
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